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The invention relates to a composition for the oxidation dyeing of keratinous 
fibers, and in particular of human keratinous fibers such as human hair, comprising at 
least one pyrazoloazole compound as an oxidation base, the method of dyeing which 
employs this composition, and novel pyrazoloazoles. 
5 It is well known to dye keratinous fibers, and in particular human hair, using 

dyeing compositions comprising oxidation dye precursors, such as ortho- or para- 
phenylenediamines, ortho- or para-aminophenols, and heterocyclic compounds, which 
are generally referred to as oxidation bases. The oxidation dye precursors, or oxidation 
bases, are colorless or lightly colored compounds which, when combined with oxidizing 
10 products, can give rise, by an oxidative coupling process, to colored and coloring 
compounds. 

It is also known that the shades obtained with these oxidation bases can be 
varied by combining them with couplers or coloring modifiers, the latter being chosen in 
particular from aromatic meta-diamines, meta-aminophenols, meta-diphenols and 
15 certain heterocyclic compounds, such as indole compounds. 

The diversity of the molecules employed as oxidation bases and couplers makes 
it possible to obtain a wide range of colors. 

The "permanent" coloration obtained by these oxidation dyes should optimally 
meet certain conditions. Thus, it should have no toxicological effects, should allow 
20 shades of the desir d intensity to be obtained, and should have good resistance to 
external agents (light, bad weather, washing, permanent waving, perspiration or 
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rubbing). 

The dyes should also allow white hairs to be covered and, finally, they should be 
as unselective as possible, that is to say, they should allow the smallest possible 
differences in coloration to be produced over the entire length of a single keratinous 
5 fibre, which may vary in condition of sensitization or damage from its tip to its root. 
They should also exhibit good chemical stability in the formulations and a good 
toxicological profile. 

The inventors have discovered that it is possible to obtain powerful novel dyes 
which are not very selective, are particularly resistant to various external agents which 
tO keratinous fibers can be subjected to, and which are capable of generating intense 
colorings in varied shades by using, as oxidation base, pyrazoloazole compounds of 
formula (I) defined below. 

This discovery is the basis of the present invention. 

The first aspect of the invention is thus a composition for the oxidation dyeing of 
15 keratinous fibers, and in particular human keratinous fibers such as hair, comprising, in 
a medium suitable for dyeing: 

as oxidation base, at least one pyrazoloazole compound of formula (I) or at least 
one acid addition salt thereof: 



2 
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(i) 



in which: 

R t represents: a hydrogen atom; a linear or branched C r C 20 alkyl radical, 
optionally substituted by 1 or 2 radicals R chosen from a halogen atom, a nitro 
radical, a cyano radical, a hydroxyl radical, an alkoxy radical, an aryloxy radical, 
5 an amino radical, an alkylamino radical, an acylamino radical, a carbamoyl 

radical, a sulphonamido radical, a sulphamoyl radical, an imido radical, an 
alkylthio radical, an arylthio radical, an aryl radical, such as phenyl or naphthyl, a 
(C^CJalkoxy-carbonyl radical and an acyl radical; an aryl radical (such as 
phenyl or naphthyl), optionally substituted by 1 or 2 radicals R as defined above; 
10 a 5- or 6-membered heterocycle containing at least one nitrogen, oxygen or 

sulphur atom (such as pyridyl, quinolyl, pyrrolyl, morpholyl, furanyl, 
tetrahydrofuranyl, pyrazolyl, triazolyl, tetrazolyl, thiazolyl, oxazolyl, imidazolyl or 
thiadiazolyl), wherein said heterocycle is optionally substituted by 1 or 2 radicals 
R as defined above; 

1 5 when R 1 denotes a C r C 4 alkyl radical, an aryl radical or a 5- or 6-membered 

heterocycle (as defined above), it can be connected to the carbon atom of the 

3 
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pyrazole via an oxygen, nitrogen or sulphur atom (in this case, R, becomes XR 1 
with X = 0, NH or S); 

R 1 can, additionally, denote a halogen atom (such as bromine, chlorine or 
fluorine); an acyl radical; a sulphonyl radical; a sulphinyl radical; a phosphonyl 
radical; a carbamoyl radical; a sulphamoyl radical; a cyano radical; a siloxy 
radical; an amino radical; an acylamino radical; an acyloxy radical; a 
carbamoyloxy radical; a sulphonamide radical; an imide radical; a ureido radical; 
a sulphamoylamino radical; a (C r C 4 )alkoxy-carbonylamino radical; an 
aryloxycarbonylamino radical; a (C r C 4 )alkoxy-carbonyl radical; an 
aryloxycarbonyl radical; a carboxyl radical; or a hydroxyl radical; 
R 2 denotes a hydrogen atom; a C r C 4 alkyl radical; a C r C 4 monohydroxyalkyl 
radical; a C 2 -C 4 polyhydroxyalkyl radical; a C r C 4 aminoalkyl radical; a (CH 2 ) P -X- 
(CH 2 ) q OR l radical in which p and q are identical or different integers ranging from 
1 to 3, R* represents a hydrogen atom or a methyl radical, and X denotes an 
oxygen atom or an NR" group in which R" represents a hydrogen atom or a 
methyl radical; a (C r C 4 )alkoxy(C 2 -C 4 )alkyl radical; or a di(C 1 -C 4 )alkylamino(C r 
C 4 )alkyl radical; and 

Z a , Z b and represent, independently of one another, a nitrogen atom or a 
carbon atom carrying an R 3 or R 4 radical, where R 3 and R 4 have the same 
meanings as those indicated above for the R t radical, with the proviso that at 
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least one of the 2,, 1* and 2^ radicals is other than a carbon atom; R 3 and R 4 can 
also together form a substituted or unsubstituted aromatic ring, such as a phenyl 
ring. 

Preferred R y radicals of the compounds of formula (I) defined above are chosen 
5 from a hydrogen atom; a linear or branched C r C 4 alkyl radical; a phenyl ring; a phenyl 
ring substituted by a halogen atom, a C r C 4 alkyl radical, a C r C 4 alkoxy radical, a nitro 
radical, an amino radical, a trifluoromethyl radical or a C r C 4 alkylamino radical; a 
benzyl radical; a benzyl radical substituted by a halogen atom, a C,-^ alkyl radical, a 
C r C 4 alkoxy radical, a nitro radical, an amino radical, a trifluoromethyl radical or a C r C 4 

10 alkylamino radical; a heterocycle chosen from the thiophene, furan or pyridine rings; a 
trifluoromethyl radical; a (CH 2 ) p -X-(CH2) q -OR' radical in which p and q are identical or 
different integers ranging from 1 to 3, where R' represents a hydrogen atom or a methyl 
radical and X denotes an oxygen atom or an NR" radical in which R" denotes a 
hydrogen atom or a methyl radical; a C r C 4 hydroxyalkyl radical; a C r C 4 aminoalkyl 

15 radical; a C r C 4 alkylamino radical; a di(C r C 4 )alkylamino radical; an arylamino radical; 
an alkoxy radical chosen from methoxy, ethoxy and phenoxy; a halogen atom chosen 
from bromine, chlorine and fluorine; a carboxyl group; a C r C 4 alkoxycarbonyl radical; a 
phenyloxycarbonyl radical; a methylthio radical; an ethylthio radical; a phenylthio 
radical; a methanesulphonyl radical; a cyano radical; an amino radical; or a hydroxy! 

20 radical. 
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More preferred radicals of the compounds of formula (I) defined above are 
chosen from a hydrogen atom; an alkyl radical chosen from the methyl, ethyl, isopropyl 
and tert-butyl radicals; a halogen atom chosen from chlorine and fluorine; a phenyl 
radical; a toluyl radical; a 4-chlorophenyl radical; a 4-methoxyphenyl radical; a 3- 
5 methoxyphenyl radical; a 2-methoxyphenyl radical; a benzyl radical; a heterocycle 
chosen from the pyridyl, fury! and thienyl rings; a trifluoromethyl radical, a 
hydroxymethyl radical; an aminomethyl radical; a methoxy radical; an ethoxy radical; a 
methylamino radical; an ethylamino radical; a dimethylamino radical; a carboxyl radical; 
a methoxycarbonyl radical; an ethoxycarbonyl radical and a cyano radical. 

10 More particularly preferred radicals are chosen from: a hydrogen atom; a 

chlorine atom; a methyl radical; an ethyl radical; a phenyl radical; a toluyl radical; a 4- 
chlorophenyl radical; a 4-methoxyphenyl radical; a benzyl radical; a trifluoromethyl 
radical; a methoxy radical; an ethoxy radical; a carboxyl radical; a methylamino radical; 
a dimethylamino radical and a cyano radical. 

1 5 Preferred R 2 radicals of the compounds of formula (I) defined above are chosen 

from a hydrogen atom; a methyl radical and a 3-hydroxy ethyl radical. 
More preferably, the R 2 radical represents a hydrogen atom. 
Preferred R 3 and R 4 radicals of the compounds of formula (I) defined above are 
chosen from a hydrogen atom; a hydroxy! radical; an amino radical; a linear or 

20 branched C r C 4 alkyl radical; a trifluoromethyl radical; a phenyl ring; a phenyl ring 
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substituted by one or two radicals R chosen from a halogen atom, a C r C 4 alkyl radical, 
a C r C 4 alkoxy radical, a hydroxy! radical, a carboxyl radical, a nitro radical, a C r C 4 
alkylthio radical, a methylenedioxy radical, an amino radical, a trifluoromethyl radical 
and a C r C 4 alkylamino radical; a benzyl radical; a benzyl radical substituted by a 
5 halogen atom, a methyl or isopropyl radical or a methoxy radical; a C r C 4 

monohydroxyalkyl radical; a C r C 4 aminoalkyl radical; a (C r C 4 )alkylamino(C 1 -C 4 )alkyl 
radical; an alkoxy radical chosen from the methoxy, ethoxy and phenoxy radicals; a 
methylthio radical; an ethylthio radical; a phenylthio radical; a methanesulphonyl radical; 
or a substituted or unsubstituted aromatic ring formed jointly by R 3 and R 4 , such as a 

10 phenyl ring, pyridyl ring or phenyl ring substituted by a sulphonyl radical, a halogen 
atom, a C r C 4 alkoxy radical, a C r C 4 alkyl radical, a nitro radical, a cyano radical, an 
amino radical, a C r C 4 alkylamino radical or a trifluoromethyl radical. 

More preferred R 3 and R 4 radicals of the compounds of formula (I) defined above 
are chosen from a hydrogen atom; an alkyl radical chosen from the methyl, ethyl, 

15 isopropyl, n-propyl and tert-butyl radicals; a phenyl ring; a toluyl ring; a 2-, 3- or 4- 

chlorophenyl ring; a 3- or 4-hydroxyphenyl ring; a 3- or 4-aminophenyl ring; a 3- or 4- 
methoxyphenyl ring; a 4-trifluoromethylphenyl ring; a benzyl ring; a trifluoromethyl 
radical; a hydroxymethyl radical; a hydroxyethyl radical; a hydroxyisopropyl radical; an 
aminomethyl or aminoethyl radical; a methoxy or ethoxy radical; a methylthio or 

20 ethylthio radical; or a substituted or unsubstituted aromatic ring formed jointly by R 3 
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and R 4 , such as a phenyl, toluyl, sulphonylphenyl and chlorophenyl ring. 

More particularly preferred R 3 and R 4 radicals are chosen from a hydrogen atom; 
a methyl radical; an ethyl radical; an isopropyl radical; a phenyl ring; a 4-chlorophenyl 
ring; a 4-methoxyphenyl ring; a 4-aminophenyl ring; a methoxy orethoxy radical; a 
methylthio or ethylthio radical and a phenyl ring formed jointly by R 3 and R 4 . 

Preferred compounds of formula (I) in accordance with the invention, are: 
i) the pyrazolo[1,5-bl-1,2,4-triazoles of formula (la) and the acid addition salts thereof: 



ii) the pyrazolo[3,2-c]-1,2,4-triazoles of formula (lb) and the acid addition salts thereof: 





8 
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iii) the pyrazolotetrazoles of formula (Ic) and the acid addition salts thereof: 




iv) the pyrazolo[1,5-a]imidazoles of formula (Id) and the acid addition salts: 




v) the pyrazolo[5,1-e]pyrazoles of formula (le) and the acid addition salts: 
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vi) the pyrazolo[5 t 1-e]-1,2,3-triazoles of formula (If) and the acid addition salts thereof : 




(H) 



HN — N 



in which R 1( R 2 , R 3 and R 4 have the same meanings as those indicated above for 
formula (I). 

Preferred compounds of formulae (la) and (lb), are those in which: 
5 - R 1 denotes a hydrogen atom or a methyl, trifluoromethyl, carboxyl, phenyl, 
ethoxy, cyano, ethylthio, amino or hydroxyl radical; 
R 2 denotes a hydrogen atom; 

R 3 denotes a hydrogen atom or a methyl, 3-aminoethyl, ethyl, isopropyl, phenyl, 
3-hydroxyethyl, methylthio or ethoxy radical. 
10 Preferred compounds of formula (Ic), are those in which: 

R, denotes a hydrogen atom or a methyl, trifluoromethyl, carboxyl, phenyl, 

ethoxy or cyano radical; 

R 2 denotes a hydrogen atom. 

Preferred compounds of formula (Id), are those in which: 

10 



ATTORNEY DOCKET NO. 05725.0355-00 



R, denotes a hydrogen atom or a methyl, trifluoromethyl, carboxyl, phenyl, 
ethoxy, cyano, amino, ethylthio or hydroxyl radical; 
R 2 denotes a hydrogen atom; 

R 3 and R 4 respectively denote a hydrogen atom and a hydrogen atom, a 

hydrogen atom and a methyl radical, a methyl radical and a hydrogen atom, a 

hydrogen atom and a phenyl radical, or a hydroxyl radical and a hydrogen atom; 

or R 3 and R 4 jointly form a phenyl ring. 

Preferred compounds of formula (le), are those in which: 

R, denotes a hydrogen atom or a methyl, trifluoromethyl, carboxyl, phenyl, 

ethoxy or cyano radical; 

R 2 denotes a hydrogen atom; 

R 3 and R 4 respectively denote a hydrogen atom and a methyl radical, a methyl 

radical and a hydrogen atom, a methyl radical and a methyl radical, a hydrogen 

atom and a phenyl radical, or a hydrogen atom and an amino radical. 

Preferred compounds of formula (If), are those in which: 

R 1 denotes a hydrogen atom or a methyl, trifluoromethyl, carboxyl, phenyl, 

ethoxy or cyano radical; 

R 2 denotes a hydrogen atom; 

R 3 denotes a hydrogen atom or a methyl radical. 

Preferred compounds of formulae (la) which can be used in the dyeing 

11 
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compositions, in accordance with the invention, are: 

- 7-amino-2-methylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-2-ethylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-2-isopropylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 
5 - 7-amino-2-phenylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-2,6-dimethylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-methyl-2-ethylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-methyl-2-isopropyipyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-methyl-2-phenylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 
10 - 7-amino-6-carboxy-2-methylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-2-ethylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-2-isopropylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-2-phenylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-phenyl-2-methylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 
1 5 - 7-amino-6-phenyl-2-ethylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-phenyl-2-isopropylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 6,7-diamino-2-methylpyrazolo[1,5-b]-1 ,2,4-triazole; 

- 6,7-diamino-2-ethylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 6,7-diamino-2-isopropylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 
20 - 6,7-diamino-2-phenylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 
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- 7-amino-6-ethylthio-2-methylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-2-ethylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-2-isopropyipyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-2-phenylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 
5 - 7-amino-6-ethoxy-2-methylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-2-ethy!pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-2-isopropylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-2-phenylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-methyl-2-(2'-aminoethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 
IP - 7-amino-6-caitoxy-2-(2 , -aminoethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-phenyl-2-(2'-aminoethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-2-(2'-aminoethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-2-(2 , -aminoethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-2-(2'-hydroxyethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

1 5 - 7-amino-6-methyl-2-(2'-hydroxyethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-2-(2 , -hydroxyethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-2-(2'-hydroxyethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-phenyl-2-(2'-hydroxyethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 6,7-diamino-2-(2 , -aminoethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 
20 - 6,7-diamino-2-(2'-hydroxyethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 
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- 7-amino-6-ethoxy-2-(2 , -aminoethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-2-(2'-hydroxyethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 
and the acid addition salts thereof 

Preferred compounds of formulae (lb) which can be used in the dyeing 
5 compositions, in accordance with the invention, are: 

- 7-amino-3-methylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-3-ethylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-3-isopropylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-3-phenylpyrazolo[3,2-c]-1 ,2,4-triazole; 

10 - 7-amino-3-(2 , -aminoethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-3-(2 , -hydroxyethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-methyl-3-ethylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-3,6-dimethylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-methyl-3-isopropylpyrazolo[3,2-c]-1 ,2,4-triazole; 
1 5 - 7-amino-6-methyl-3-phenylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-methyl-3-(2 , -aminoethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-methyl-3-(2 , -hydroxyethyl)pyrazolo[3,2-c]-1,2,4-triazole; 

- 7-amino-6-methyl-3-(methylthio)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-phenyl-3-methylpyrazolo[3,2-c]-1 ,2,4-triazole; 
20 - 7-amino-6-phenyl-3-ethylpyrazolo[3,2-c]-1 ,2,4-triazole; 

14 
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- 7-amino-6-phenyl-3-isopropyipyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-phenyl-3-phenylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-phenyl-3-(2 , -aminoethyl)pyrazolo[3,2-c]-1,2,4-triazole; 

- 7-amino-6-phenyl-3-(2'-hydroxyethyl)pyrazolo[3,2-c]-1,2,4-triazole; 
5 - 7-amino-6-phenyl-3-(methylthio)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-3-methylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-3-ethylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-3-isopropylpyrazolo[3 l 2-c]-1,2,4-triazole; 

- 7-amino-6-ethylthio-3-phenyipyrazolo[3,2-c]-1 ,2,4-triazole; 

10 - 7-amino-6-ethylthio-3-(2 , -aminoethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-3-(2'-hydroxyethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-trifluoromethyl-3-(methylthio)pyrazolo[3,2-c]-1,2 l 4-triazole; 

- 7-amino-6-(trifiuoromethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-3-methylpyrazolo[3,2-c]-1 ,2,4-triazole; 
1 5 - 7-amino-6-carboxy-3-ethylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-3-isopropylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-3-phenylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-3-(2 , -aminoethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-3-(2'-hydroxyethyl)pyrazolo[3,2-c]-1,2,4-triazole; 
20 - 6,7-diamino-3-methylpyrazolo[3,2-c]-1 ,2,4-triazole; 
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- 6,7-diamino-3-ethylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 6,7-diamino-3-phenylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 6,7-diamino-3-isopropylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-3-methylpyrazolo[3,2-c]-1 ,2,4-triazole; 
5 - 7-amino-6-ethoxy-3-ethylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-3-isopropylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-3-phenylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-3-(2'-aminoethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 
-7-amino-6-ethoxy-3-(2'-hydroxyethyl)pyrazolo[3 ( 2-c]-1 ,2,4-triazole; 

1 0 - 6,7-diamino-3-(2'-aminoethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 6,7-diamino-3-(2'-hydroxyethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 
and the acid addition salts thereof. 

Preferred compounds of formulae (\c) which can be used in the dyeing 
compositions, in accordance with the invention, are: 
1 5 - 7-amino-6-methylpyrazolo[5, 1-e]tetrazole; 

- 7-amino-6-phenylpyrazolo[5, 1-e]tetrazole; 

- 7-amino-6-carboxypyrazolo[5, 1 -ejtetrazole; 
and the acid addition salts thereof. 

Preferred compounds of formulae (Id) which can be used in the dyeing 
20 compositions in accordance with the invention, are: 
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- 7-amino-2-methylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-2-phenylpyrazolo[1 ,5-a]imidazole; 

- 7-aminopyrazolo[1 ,5-a]benzimidazole; 

- 7-amino-6-methylpyrazolo[1 ,5-a]imidazole; 

5 - 7-amino-2,6-dimethylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-methyl-2-phenylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-methylpyrazolo[1 ,5-a]benzimidazole; 

- 7-amino-6-phenylpyrazolo[1 ,5-aJimidazole; 

- 7-amino-6-phenyl-2-methylpyrazolo[1 ,5-aJimidazole; 
10 - 7-amino-2,6-diphenylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-phenylpyrazolo[1 ,5-a]benzimidazole; 

- 7-amino-6-carboxypyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-carboxy-2-methylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-carboxy-2-phenylpyrazolo[1 ,5-aJimidazole; 
1 5 - 7-amino-6-carboxypyrazolo[1 ,5-a]benzimidazole; 

- 7-arnino-6-ethoxypyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-ethoxy-2-methylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-ethoxy-2-phenylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-ethoxypyrazolo[1 ,5-a]benzimidazole; 

20 - 7-amino-6-(trifluoromethyl)pyrazolo[1 ,5-a]benzimidazole; 
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- 7-amino-6-aminopyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-amino-2-methylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-amino-2-phenylpyrazolo[1 ,5-a]imjdazole; 

- 7-amino-6-aminopyrazolo[1 t 5-a]benzimidazole; 

- 7-amino-6-(ethylthio)pyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-ethylthio-2-methylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-ethylthio-2-pheny!pyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-methyl-2-hydroxypyrazoio[1 ,5-a]imidazole; 

- 7-amino-6-phenyl-2-hydroxypyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-ethoxy-2-hydroxypyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-ethylthio-2-hydroxypyrazolo[1 ,5-a]imidazole; 

- 6,7-diamino-2-hydroxypyrazolo[1 ,5-a]imidazole; 
and the acid addition salts thereof. 

Preferred compounds of formulae (le) which can be used in the dyeing 
compositions in accordance with the invention, are: 

- 5,8-diamino-4-methylpyrazolo[5,1-e]pyrazole; 

- 5,7,8-triamino-4-methylpyrazolo[5, 1 -e]pyrazole; 
and the acid addition salts thereof. 

Preferred compounds of formulae (If) which can be used in the dyeing 
compositions in accordance with the invention, are: 
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- 6-amino-5-methylpyrazolo[5,1-e]-1,2,3-triazole; 

- 6-amino-5-phenylpyrazolo[5,1-e]-1 ,2,3-triazole; 
and the acid addition salts thereof. 

The pyrazoloazole compound(s) formula (I) preferably represent(s) from 0.0005 
5 to 12% by weight approximately relative to the total weight of the dyeing composition, 
and more preferably, from 0.005 to 6% by weight, approximately, of the total weight. 

The medium (or vehicle) suitable for dyeing is, for example, water, a 
water/alcohol mixture, or a mixture of water and of at least one organic solvent to 
dissolve any compounds which are not be sufficiently water soluble. Preferred organic 
10 solvents are, for example, C r C 4 lower alkanols, such as ethanol and isopropanol; 

glycerol; glycols and glycol ethers such as 2-butoxyethanol, propylene glycol, propylene 
glycol monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol 
monomethyl ether, and aromatic alcohols, such as benzyl alcohol or phenoxyethanol, 
and mixtures thereof. 

15 The solvents can be present in proportions ranging from 1 to 40% by weight 

approximately relative to the total weight of the dyeing composition, and even more 
preferably from 5 to 30% by weight approximately. 

The pH of the dyeing composition in accordance with the invention generally 
ranges from 3 to 1 2, approximately, and preferably approximately from 5 to 1 1 . It can 
20 be adjusted to the desired value by means of acidifying or basifying agents commonly 
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used in dyeing keratinous fibers, or alternatively using conventional buffer systems. 

Preferred acidifying agents include, for example, inorganic and organic acids, 
such as hydrochloric acid, orthophosphoric acid, sulphuric acid, carboxylic acids, such 
as acetic acid, tartaric acid, citric acid or lactic acid, and sulphonic acids. 
5 Preferred basifying agents include, for example, aqueous ammonia, alkaline 

carbonates, alkanolamines, such as mono-, di- and triethanolamines and derivatives 
thereof, sodium hydroxide, potassium hydroxide, and the compounds of following 
formula (II): 

\ A 

N-W-N (II) 
*7 R. 



in which W is a propylene residue optionally substituted by a hydroxyl radical or a C r C 4 
10 alkyl radical; and R 6 , R 7t R 8 and R 9 , which are identical or different, represent a 
hydrogen atom, a C r C 4 alkyl radical or C r C 4 hydroxyalkyl radical. 

In a preferred embodiment, the dyeing composition in accordance with the 
invention additionally includes at least one coupler in order to modify or enrich with 
highlights the shades obtained by employing the compounds of formula (I). 
15 The couplers which can be used in the dyeing composition in accordance with 

the invention may be chosen from the couplers used conventionally in oxidation dyeing, 
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among which generally preferred couplers are: meta-phenylenediamines, meta- 
aminophenols, meta-diphenols and heterocyclic couplers. 

More particularly preferred couplers are chosen from 2-methyl-5-aminophenol, 5 
N-(P-hydroxyethyl)amino-2-methylphenol, 3-aminophenol, 1,3-dihydroxybenzene, 1,3- 

5 dihydroxy-2-methylbenzene, 4-chloro-1,3-dihydroxy-benzene, 2,4-diamino-1-(P- 
hydroxyethyloxy)benzene, 2-amino-4-(3-hydroxyethyl)amino-1-methoxybenzene, 
1,3-diaminobenzene, 1,3-bis(2,4-diaminophenoxy)-propane, sesamol, a-naphthol, 6- 
hydroxyindole, 4-hydroxyindole, 4-hydroxy-N-methylindole, 6-hydroxyindoline, 2,6- 
dihydroxy-4-methylpyridine, 1 H-3-methyipyrazol-5-one, 1-phenyl-3-methylpyrazol-5- 

10 one, 2,6-dimethylpyrazolo[1 ,5-b]-1 ,2,4-triazole, 2,6-dimethyl[3,2-c]-1 ,2,4-triazole, 6- 
methylpyrazolo-[1,5-a]benzimidazole, and the acid addition salts thereof. 

When present, the coupler(s) preferably represent(s) from 0.0001 to 10% by 
weight approximately relative to the total weight of the dyeing composition, and even 
more preferably from 0.005 to 5% by weight approximately relative to this weight. 

15 The dyeing composition in accordance with the invention may additionally 

comprise, as well as the above-defined dyes, at least one additional oxidation base 
chosen from the oxidation bases which are conventionally employed in oxidation 
dyeing, among which preferred oxidation bases are: para-phenylenediamines, 
bisphenylalkylenediamines, para-aminophenols, ortho-aminophenols and heterocyclic 

20 bases which are different from the pyrazoloazole compounds of formula (I) used in 
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accordance with the invention. 

Among the para-phenylenediamines, preferred para-phenylenediamine are: 
para-phenylenediamines, para-toluylenediamine, 2-chloro-para-phenylenediamine, 2,3- 
dimethyl-para-phenylenediamine, 2,6-dimethyl-para-phenylenediamine, 2,6-diethyl- 
5 para-phenylenediamine, 2,5-dimethyl-para-phenylenediamine, N,N-dimethyl-para- 
phenylenediamine, N,N-diethyl-para-phenylenediamine, N,N-dipropyl-para- 
phenylenediamine, 4-amino-N,N-diethyl-3-methylaniline, N,N-bis(P-hydroxyethyl)-para- 
phenylenediamine, 4-N,N-bis(P-hydroxyethyl)amino-2-methylaniline, 4-N,N-bis(P- 
hydroxyethyl)amino-2-chloroaniline, 2-(P-hydroxyethyl)-para-phenylenediamine, 2- 

10 fluoro-para-phenylenediamine, 2-isopropyl-para-phenylenediamine, N-(p- 

hydroxypropyl)-para-phenylenediamine, 2-hydroxymethyl-para-phenylenediamine, N,N- 
dimethyl-3-methyl-para-phenylenediamine, N,N-(ethyl, p-hydroxyethyl)-para- 
phenylenediamine, N-(P,Y<Jihydroxypropyl)-para-phenylenediamine, N-(4'- 
aminophenyl)-para-phenylenediamine, N-phenyl-para-pheny!enediamine, 2-(p- 

1 5 hydroxyethyloxy)-para-phenylenediamine, 2-(p-acetylaminoethyloxy)-para- 

phenylenediamine, N-(p-methoxyethyl)-para-phenylenediamine, and the acid addition 
salts thereof. 

Among the abovementioned para-phenylenediamines, more preferred para- 
phenylenediamines are: para-phenylenediamine, para-toluylenediamine, 2-isopropyl- 
20 para-phenylenediamine, 2-(p-hydroxyethyl)-para-phenylenediamine, 2-(P- 
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hydroxyethyloxy)-para-phenylenediamine t 2,6-dimethyl-para-phenylenediamine, 2,6- 
diethyl-para-phenylenediamine, 2,3-dimethyl-para-phenylenediamine, N,N-bis([3- 
hydroxyethyl)-para-phenylenediamine, 2-chloro-para-phenylenediamine, 2-(p- 
acetylaminoethyloxy)-para-phenylenediamine, and the acid addition salts thereof. 
5 Among the bisphenylalkylenediamines, preferred bisphenylalkylenediamines 

are: N,N , -bis(P-hydroxyethyl)-N,N , -bis(4 , -aminophenyl)-1 ,3-diamino-2-propanol, N, N- 
bis(P-hydroxyethyl)-N,N , -bis(4'-aminophenyl)ethylenediamine, N,N'-bis(4- 
aminophenyl)tetramethylenediamine, N,N , -bis(3-hydroxyethyl)-N,N , -bis(4- 
aminophenyl)tetramethylenediamine, N,N'-bis(4- 

1ti methylaminophenyl)tetramethylenediamine t N,N , -bis(ethyl)-N t N , -bis(4'-amino-3'- 

methylphenyl)ethylenediamine, 1,8-bis(2 ) 5-diaminophenoxy)-3,5-dioxaoctane I and the 
acid addition salts thereof. 

Among the para-aminophenols, preferred para-aminophenols are: para- 
aminophenol, 4-amino-3-methylphenol, 4-amino-3-fluorophenol, 4-amino-3- 

1 5 (hydroxymethyl)phenol, 4-amino-2-methylphenol, 4-amino-2-(hydroxymethyl)phenol, 4- 
amino-2-(methoxymethyl)phenol, 4-amino-2-(aminomethyl)phenol, 4-amino-2-[(P- 
hydroxyethyl)-aminomethyl]phenol, 4-amino-2-fluorophenol, and the acid addition salts 
thereof. 

Among the ortho-aminophenols, preferred ortho-aminophenols are; 2- 
20 aminophenol, 2-amino-5-methylphenol, 2-amino-6-methylphenol, 5-acetamido-2- 
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aminophenol, and the acid addition salts thereof. 

Among the heterocyclic bases, preferred heterocyclic bases are: pyridine 
derivatives, pyrimidine derivatives and pyrazole derivatives. 

When used, the additional oxidation base(s) preferably represent(s) from 0.0005 
5 to 12% by weight approximately relative to the total weight of the dyeing composition 
and, more preferably from 0.005 to 6% by weight approximately relative to this weight. 

The acid addition salts used within the scope of the dyeing compositions of the 
invention (compounds of formula (I), additional oxidation bases and couplers) are 
chosen in particular from hydrochlorides, hydrobromides, sulphates, citrates, 
10 succinates, tartrates, tosylates, benzenesulphonates, lactates and acetates. 

The dyeing composition in accordance with the invention can additionally contain 
one or more direct dyes which can be chosen from nitrated dyes of the benzene series. 
; The dyeing composition in accordance with the invention can also contain 

various adjuvants used conventionally used in hair dyeing compositions, such as 
1 5 anionic, cationic, non-ionic, amphoteric or zwitterionic surfactants or mixtures thereof, 
anionic, cationic, non-ionic, amphoteric or zwitterionic polymers or mixtures thereof, 
inorganic or organic thickeners, antioxidants, penetration agents, sequesterants, 
fragrances, buffers, dispersants, conditioners such as, for example, modified or non- 
modified, volatile or non-volatile silicones, film formers, ceramides, preservatives or 
20 opacifiers. 
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Of course, a person skilled in the art will take care to choose the optional 
additional compound(s) such that the advantageous properties intrinsically associated 
with the dyeing composition in accordance with the invention are not, or not 
substantially, adversely affected by the additions envisaged. 
5 The dyeing composition according to the invention may be in various forms, such 

as in the form of liquids, creams or gels, or any other form which is suitable for dyeing 
keratinous fibers, and in particular human hair. 

Another aspect of the invention is the use of the compounds of formula (I) as 
defined above as oxidation base in compositions for the oxidation dyeing of keratinous 
10 fibers, and in particular human keratinous fibers, such as hair. 

The invention also provides a process for dyeing keratinous fibers, and in 
particular of human keratinous fibers such as hair using the dyeing composition as 
defined above. 

According to this process, at least one dyeing composition as defined above is 
15 applied to the fibers for a period which is sufficient to develop the desired coloration, 
either in air or with the aid of an oxidizing agent. 

According to one embodiment of the process of the invention, the dyeing of the 
fibers can be carried out without the addition of an oxidizing agent, solely by contact 
with the oxygen in the air. 
20 In this case, the dyeing composition can optionally include oxidation catalysts in order 
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to accelerate th . oxidation process. 

A preferred oxidation catalyst is, for example, a metal salt, such as manganese, 
cobalt, copper, iron, silver and zinc. A more preferred oxidation catalyst is, for example, 
manganese diacetate tetrahydrate, manganese dichloride, manganese triacetate and 
5 its hydrates, manganese trichloride, zinc dichloride, zinc diacetate dihydrate, zinc 
carbonate, zinc dinitrate, zinc sulphate, iron dichloride, iron sulphate, iron diacetate, 
cobalt diacetate tetrahydrate, cobalt carbonate, cobalt dichloride, cobalt sulphate 
heptahydrate, cupric chloride or ammoniacal silver nitrate. 

When used, the metal salt generally represent from 0.001 to 4% by weight of 
10 relative to the total weight of the dyeing composition, and more preferably from 0.005 to 
2% by weight relative to the total weight of the dyeing composition. 

According to another embodiment of the process of the invention, at least one 
dyeing composition as defined above is applied to the fibers, the color being developed 
at an acidic, neutral or alkaline pH with the aid of an oxidizing agent which is added 
1 5 right at the time when the dyeing composition is employed or which is present in an 

oxidizing composition which is applied separately from the dye composition at the same 
time that said dye composition is applied to said fibers, or sequentially with the dye 
composition. 

According to this embodiment of the dyeing process of the invention, the above- 
20 described dyeing composition is preferably mixed at the time of use with an oxidizing 
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composition comprising, in a medium suitable for dyeing, at least one oxidizing agent 
which is present in an amount sufficient for color development. The resulting mixture is 
subsequently applied to the keratinous fibers and left to act for approximately 3 to 50 
minutes, preferably for approximately 5 to 30 minutes, after which the fibers are rinsed, 
optionally washed with shampoo, rinsed again and dried. 

The oxidizing agent present in the oxidizing composition as defined above can 
be chosen from the oxidizing agents conventionally used for the oxidation dyeing of 
keratinous fibers, among which preferred oxidizing agents are: hydrogen peroxide, urea 
hydrogen peroxide, alkali metal bromates, persalts, such as perborates and 
persulphates, and enzymes, such as peroxidases and oxidoreductases with 2 unpaired 
electrons. It is particularly preferred to use hydrogen peroxide. 

The pH of the oxidizing composition comprising the oxidizing agent as defined 
above is such that, after it has been mixed with the dyeing composition, the pH of the 
resulting composition, applied to the keratinous fibers, preferably ranges from 
approximately 3 to 12, and more preferably from 5 to 1 1 . The pH can be adjusted to 
the desired value by means of acidifying or basifying agents which are commonly used 
in dyeing keratinous fibers and are as defined above. 

The oxidizing composition as defined above can also contain various adjuvants 
which are conventionally employed in hair-dyeing compositions and are as defined 
above. 
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The composition which is ultimately applied to the keratinous fibers can be in 
various forms, such as in the form of liquids, creams or gels, or in any other form 
suitable for dyeing keratinous fibers, and in particular human hair. 

Another aspect of the invention is a multi-compartment device or "kit" or any 
5 other multi-compartment packaging system, a first compartment of which contains the 
dyeing composition as defined above and a second compartment of which contains the 
oxidizing composition as defined above. These devices may be equipped with a means 
for delivering the desired mixture onto the hair, such as the devices described in Patent 
FR-2,586,913 the disclosure of which is specifically incorporated by reference herein. 
10 Certain compounds of formula (I), which are used as an oxidation base within the 

scope of the invention are novel and, to that extent, are further provided by the 
invention. 

These novel compounds of formula (!') and the acid addition salts thereof 
correspond to the following formulae (I'a) to (I'f): 
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in which R',, R' 2 , R' 3 and R' 4 have the same meanings as those indicated above for R,, 
R 2 , R 3 and R 4 of formula (I); it being understood that: 
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- in the compounds of formula (I'b): 

i) when R\ represents a methyl radical and when R' 2 represents a hydrogen 
atom, then R' 3 is other than a methyl radical or than a (CH 2 ) 3 -S0 2 -(CH 2 ) 15 - 
CH 3 or CH(CH 3 )-CH 2 -S0 2 -(CH 2 ) 11 -CH 3 radical; 
5 ii) when R\ represents a tert-butyl radical and when R" 2 represents a 

hydrogen atom, then R' 3 is other than a (CH 2 ) 3 -S0 2 -(CH 2 ) 11 -CH 3 radical; 

- in the compounds of formula (I'd): 

when R' 3 and R' 4 together form a benzene radical and when R' 2 
represents a hydrogen atom, then R^ is other than a methyl, -CONH 2 or 
10 carboxyl radical; 

when R' 3 and R' 4 together form a benzene radical substituted by a 
sulphonyl radical in the 4 position and when R' 2 represents a hydrogen 
atom, then R\ is other than a phenyl radical, a -(CH 2 ) 16 -CH 3 radical or a - 
COOH radical; 

1 5 - when R' 3 and R' 4 together form a benzene radical substituted by a 

carboxyl radical in the 4 position and when R' 2 represents a hydrogen 
atom, then R\ is other than a carboxyl radical. 
The various compounds excluded by the above reservations are known in the 
photographic field or as analytical reagents (see in particular JP 02188748, 
20 JP 63074055, JP 61 160745 and JP 60172982). 
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Preferred novel compounds of formula (I'a) above, are: 

- 7-amino-2-methylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-2-ethylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-2-isopropylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 
5 - 7-amino-2-phenylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-2,6-dimethylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-methyl-2-ethyipyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-methyl-2-isopropylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-methyl-2-phenylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

1 0 - 7-amino-6-carboxy-2-methylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-2-ethylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-2-isopropylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-2-phenylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-phenyl-2-methylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 
15 - 7-amino-6-phenyl-2-ethylpyrazolo[1,5-b]-1,2,4-triazole; 

- 7-amino-6-phenyl-2-isopropylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 6,7-diamino-2-methylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 6,7-diamino-2-ethylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 6,7-diamino-2-isopropylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 
20 - 6,7-diamino-2-phenylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 
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- 7-amino-6-ethylthio-2-methylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-2-ethylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-2-isopropylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-2-phenylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 
5 - 7-amino-6-ethoxy-2-methylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-2-ethylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-2-isopropylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-2-phenylpyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-methy!-2-(2'-aminoethyi)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 
10 - 7-amino-6-carboxy-2-(2 , -aminoethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-phenyl-2-(2 , -aminoethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-2-(2'-aminoethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-2-(2'-aminoethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-2-(2'-hydroxyethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

1 5 - 7-amino-6-methyl-2-(2*-hydroxyethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-2-(2 , -hydroxyethyl)pyrazolo[1 ,5-bJ-l ,2,4-triazole; 

- 7-amino-6-carboxy-2-(2 , -hydroxyethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-phenyl-2-(2'-hydroxyethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 6,7-diamino-2-(2'-aminoethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 
20 - 6,7-diamino-2-(2 , -hydroxyethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 
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- 7-amino-6-ethoxy-2-(2'-aminoethyl)pyrazolo[1 ,5-b]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-2-(2'-hydroxyethyl)pyrazoto[1 ,5-b]-1 ,2,4-triazole; 
and the acid addition salts thereof. 

Preferred novel compounds of formula (Pb), are: 
5 - 7-amino-3-methylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-3-ethylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-3-isopropylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-3-phenylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-3-(2 , -aminoethyl)pyrazolo[3,2-c]-1,2,4-triazole; 
10 - 7-amino-3-(2'-hydroxyethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-methyl-3-ethylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-3,6-dimethylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-methyl-3-isopropylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-methyl-3-phenylpyrazolo[3,2-c]-1 ,2,4-triazole; 

1 5 - 7-amino-6-methyl-3-(2'-aminoethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-methyl-3-(2 , -hydroxyethyl)pyrazolo[3,2-c]-1,2,4-triazole; 

- 7-amino-6-methyl-3-(methylthio)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-phenyl-3-methylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-phenyl-3-ethylpyrazolo[3,2-c]-1 ,2,4-triazole; 

20 - 7-amino-6-phenyl-3-isopropylpyrazolo[3,2-c]-1 ,2,4-triazole; 
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y-amino-e-phenyl-S-phenylpyrazolofa^-cl-l^^-triazole; 

7-amino-6-phenyl-3-(2'-aminoethyl)pyrazolo[3,2-c]-1,2 ( 4-triazole; 

7-amino-6-phenyl-3-(2'-hydroxyethyl)pyrazolo[3,2-c]-1,2,4-triazole; 

7-amino-6-phenyl-3-(methylthio)pyrazolo[3,2-c]-1,2,4-triazole; 

7-amino-6-ethylthio-3-methylpyrazolo[3,2-c]-1 t 2,4-triazole; 

7-amino-6-ethylthio-3-ethylpyrazolo[3,2-c]-1 l 2,4-triazole; 

- 7-amino-6-ethylthio-3-isopropylpyrazolo[3,2-c]-1,2,4-triazole; 

- 7-amino-6-ethylthio-3-phenylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-ethylthio-3-(2 , -aminoethyl)pyrazolo[3,2-c]-1,2,4-triazole; 

- 7-amino-6-ethylthio-3-(2 , -hydroxyethyl)pyrazolo[3 t 2-c]-1,2,4-triazole; 
-7-amino-6-trifluoromethyl-3-(methylthio)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-(trifluoromethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-3-methylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-3-ethylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-3-isopropylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-3-phenylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-carboxy-3-(2'-aminoethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 
-7-amino-6-carboxy-3-(2'-hydroxyethyl)pyrazolo[3,2-c]-1,2,4-triazole; 

- 67-diamino-3-methylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 6,7-diamino-3-ethylpyrazolo[3,2-c]-1 ,2,4-triazole; 
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- 6,7-diamino-3-phenylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 6,7-diamino-3-isopropylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-3-methylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-3-ethylpyrazolo[3,2-c]-1 ,2,4-triazole; 

5 - 7-amino-6-ethoxy-3-isopropylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-3-phenylpyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-3-(2'-aminoethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 

- 7-amino-6-ethoxy-3-(2 , -hydroxyethyl)pyrazolo[3,2-c]-1,2,4-triazole; 

- 6,7-diamino-3-(2'-aminoethyl)pyrazolo[3,2-c]-1 ,2,4-triazole; 
10 - ej-diamino-S^'-hydroxyethyOpyrazolop^-cJ-l ,2,4-triazole; 

and the acid addition salts thereof. 

Preferred novel compounds of formula (I'c), are: 

- 7-amino-6-methylpyrazo!o[5, 1 -e]tetrazole; 

- 7-amino-6-phenylpyrazolo[5, 1 -ejtetrazole; 

1 5 - 7-amino-6-carboxypyrazolo[5, 1 -ejtetrazole; 
and the acid addition salts thereof. 

Preferred novel compounds of formula (I'd), are: 

- 7-aminopyrazolo[1 ,5-a]imidazole; 

- 7-amino-2-methylpyrazolo[1 ,5-a]imidazole; 
20 - 7-amino-2-phenylpyrazolo[1 ,5-a]imidazole; 
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- 7-aminopyrazolo[1 ,5-a]benzimidazole; 

- 7-amino-6-methylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-2,6-dimethylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-methyl-2-phenylpyrazolo[1 ,5-a]imidazole; 
5 - 7-amino-6-phenylpyrazolo[1 ,5-aJimidazole; 

- 7-amino-6-phenyl-2-methylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-2,6-diphenylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-phenylpyrazolo[1 ,5-a]benzimidazole; 

- 7-amino-6-carboxypyrazolo[1 ,5-a]imidazole; 

10 - 7-amino-6-carboxy-2-methylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-carboxy-2-phenylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-ethoxypyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-ethoxy-2-methylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-ethoxy-2-phenylpyrazolo[1 ,5-a]imidazole; 
1 5 - 7-amino-6-ethoxypyrazolo[1 ,5-a]benzimidazole; 

- 7-amino-6-(trifluoromethyl)pyrazolo[1 ,5-a]benzimidazole; 

- 7-amino-6-aminopyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-amino-2-methylpyrazolo[1 ,5-aJimidazole; 

- 7-amino-6-amino-2-phenylpyrazolo[1 t 5-a]imidazole; 
20 - 7-amino-6-aminopyrazolo[1 ,5-a]benzimidazole; 
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- 7-amino-6-(ethylthio)pyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-ethylthio-2-methylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-ethylthio-2-phenylpyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-methyl-2-hydroxypyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-phenyl-2-hydroxypyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-ethoxy-2-hydroxypyrazolo[1 ,5-a]imidazole; 

- 7-amino-6-ethylthio-2-hydroxypyrazolo[1 ,5-a]imidazole; 

- 6,7-diamino-2-hydroxypyrazolo[1 ,5-a]imidazole; 
and the acid addition salts thereof 

Preferred novel compounds of formula (I'e), are: 

- 5,8-diamino-4-methylpyrazolo[5,1-e]pyrazole; 

- 5,7,8-triamino-4-methylpyrazolo[5,1-e]pyrazole; 
and the acid addition salts thereof. 

Preferred novel compounds of formula (If), are: 

- 6-amino-5-methylpyrazolo[5,1-e]-1 ,2,3-triazole; 

- 6-amino-5-phenylpyrazolo[5,1-e]-1 ,2,3-triazole; 
and the acid addition salts thereof. 

The novel compounds of formula (!') in accordance with the present invention 
can be prepared according to the methods described in the following patent 
applications and patents: FR 2,075,583, EP-A-1 19,860, EP-A-285,274, EP-A-244,160, 
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EP-A-578,248, GB 1,458,377, US 3,227,554, US 3,419,391, US 3,061,432, US 
4,500,630, US 3,725,067, US 3,926,631, US 5,457,210, JP 84/99437, JP 83/42045, JP 
84/162548, JP 84/171956, JP 85/33552, JP 85/43659, JP 85/172982, JP 85/190779, 
JP 41/33053, EP 433,854, JP 62/129851 JP 60/140241, as well as in the following 
5 publications: 

- Chem. Ber., 32, 797 (1899), Chem. Ber, 89, 2550 (1956), 

- J. Chem. Soc. Perkin Trans. I, 2047 (1977), 

- J. Prakt. Chem., 320, 533 (1978). 

The following examples are intended to illustrate the invention, without, however, 
10 limiting its scope. 
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PREPARATION EXAMPLES 
PREPARATION EXAMPLE A : Synthesis of 1H-7-amino-2,6-dimethylpyrazolo[1,5-b]- 
1 ,2,4-triazole hydrochloride 



P7T" m 




N 
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Synthetic scheme 
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200 g (1 .23 mol) of ethyl orthoacetate were added over 20 minutes at room 
temperature to a solution of 100 g of 5-amino-3-methylpyrazole (1.03 mol) in 500 cm 3 of 
digiyme. The reaction mixture was heated at 95°C and then concentrated at 55 2 C 
under 300 Pa, in order to obtain 164 g of an orange oil corresponding to product A. 
5 180 cm 3 of a sodium methoxide solution (5.7M in methanol) were added at room 

temperature to a solution of 71 .7 g (1 .03 mol) of hydroxylamine hydrochloride in 1.5 1 of 
absolute ethanol. After stirring for 30 minutes, the reaction mixture was cooled to 5°C 
and filtered. The salts were washed 2 times with 100 cm 3 of absolute ethanol and the 
two ethanol washes were combined. 164 g (0.98 mol) of compound A, prepared as 
10 above, dissolved in 150 cm 3 of ethanol, were added to this solution at a temperature of 
5°C. 

The reaction mixture was allowed to warm up again to room temperature and 
stirred for an additional 1h. The reaction mixture was then cooled to 5°C and the 
precipitate obtained was filtered off, washed with 2 times 100 cm 3 of isopropyl ether and 
1 5 dried at 50°C under 5300 Pa. 52 g of a first crop of white solid were thus obtained, 
which solid corresponds to the compound B, the melting point of which was 197°C. 

The ethanol filtrate and the ether washes were combined and then concentrated 
to dryness before being titrated in 300 cm 3 of tetrahydrofuran. This second precipitate 
was filtered, washed with isopropyl ether and dried at 50°C under vacuum to yield 16 g 
20 of a second crop of white precipitate with a melting point of 197°C corresponding to the 
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compound B. 

20.05 cm 3 (0.143 mol) of anhydrous triethylamine and 27.2 g (0.143 mol) of the 
acid chloride of para-toluenesulphonic acid were added to a solution of 20 g (0.13 mol) 
of compound B, prepared above, in 9.5 litres of anhydrous tetrahydrofuran. The 
reaction mixture was stirred for 2 hours at room temperature and then cooled to 0°C. 
The triethylamine hydrochloride was separated by filtration and the filtrate was 
concentrated under a vacuum of 8 kPa at approximately 50°C until the beginning of 
crystallization. Cooling was carried out to 0°C and the precipitate was filtered off on a 
sintered glass, washed with ice-cold tetrahydrofuran and then dried under vacuum at a 
temperature of 40°C. 38.2 g of compound C were thus obtained in the form of a white 
solid, the melting point of which was between 105°C and 128°C (decomposition). 

A solution of 35 g (0.1 13 mol) of compound C obtained above in 1 litre of 
methanol was heated at reflux for 2 hours and then the solution was evaporated to 
dryness. An oil was obtained which crystallized when 100 cm 3 of isopropyl ether were 
added. The crystals were filtered off on a sintered glass and then recrystallized from a 
mixture of isopropanol and heptane. After drying under a vacuum at 40°C, 19 g of 1H- 
2,6-dimethylpyrazolo[1 l 5-b]-1,2,4-triazole tosylate (compound D) were obtained in the 
form of a white solid, the melting point of which was 157°C. 

8.9 cm 3 of fuming nitric acid were added, taking care not to exceed a 
temperature of 5°C, to a solution of 19 g (0.062 mol) of compound D in 35 cm 3 of 
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concentrated sulphuric acid at a temperature ranging from 0°C to 5°C. The reaction 
mixture was subsequently heated to room temperature, stirred for 4 hours and then 
slowly poured onto 400 g of crushed ice. The white solid which precipitated was filtered 
off, washed 2 times with 15 cm 3 of ice-cold water and dried at 40°C under vacuum. 8.5 
5 g of white solid, which corresponds to compound E with a melting point of 273 C°, were 
thus obtained. 

1 .4 g of 5% by weight palladium-on-charcoal comprising 50% water were added 
to a solution of 8 g (0.044 mol) of compound E in 300 cm 3 of methanol. The suspension 
was placed in a hydrogenator under a pressure of 13 bar of hydrogen and at a 

10 temperature of 70°C for 5 hours. The contents of the hydrogenator were withdrawn and 
filtered on a sintered glass. The filtrate was subsequently added to 100 cm 3 of a 4M 
ethanolic hydrochloric acid solution. 350 cm 3 of ethyl ether were added to this solution 
and the precipitate that formed was filtered off, washed twice with 20 cm 3 of ethyl ether 
and dried at 40°C under vacuum to produce 7.2 g of beige solid corresponding to 

15 compound F with a melting point of 2 1 3 0 C . 

The elemental analysis for C 8 H 9 N 5 HCI was: 





% C 


H 


N 


CI 


Calculated 


38.41 


5.37 


37.32 


18.89 


Found 


38.22 


5.14 


36.57 


19.03 
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PREPARATION EXAMPLE B : Synthesis of 1H-7-amino-3,6-dimethylpyrazolo[3,2-c]- 
1,2,4-triazole dihydrochloride 




Synthetic scheme 
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1 13.5 g (0.754 mol) of methyl 2-chloroacetoacetate (compound G) were added 
at a temperature of 80°C to a solution of 80 g of thiocarbazide (0J54 mol) in 2 litres of 
ethanol and 700 cm 3 of 12N hydrochloric acid. The reaction mixture was heated at 
reflux for 1 hour and then cooled to 0°C. The solid that formed was filtered off, washed 
twice with 200 cm 3 of isopropyl ether and then dried at 40°C under vacuum. The solid 
was then dissolved in 800 cm 3 of methanol at reflux and the solution was cooled to 0°C. 
The solid thus formed was filtered off, washed twice with 100 cm 3 of isopropyl ether and 
dried at 40°C under vacuum. 12.65 g of beige powder, which corresponds to compound 
H and has a melting point of 199°C, were thus obtained. 

The recrystallized filtrate was concentrated by half and 700 cm 3 of isopropyl 
ether were added to this concentrate. The solid thus formed was filtered off, washed 
twice with 100 cm 3 of isopropyl ether and dried at 40°C under vacuum. 9.14 g of beige 
solid, which corresponds to compound H and has a melting point of 200°C, were thus 
obtained. The same protocol was followed on the latter filtrate and 6.9 g of a beige solid 
were obtained, which corresponds to compound H with a melting point of 199°C. 

9.7 cm 3 of acetic anhydride were added to a suspension of 25 g (0.103 mol) of 
compound H in 750 cm 3 of acetic acid. The reaction mixture was heated at reflux for 1 
hour and then cooled to 16°C. The white precipitate was then filtered off, washed with 
250 cm 3 of diisopropyl ether and dried at 40°C under vacuum. 19 g of white solid, 
which corresponds to compound I and has a melting point of 216°C t were thus 
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obtained. The filtrate was concentrated to a volume of approximately 30 cm 3 and then 
cooled to 16°C. 15 cm 3 of acetone and 45 cm 3 of isopropyl ether were added to this 
solution. The precipitate was then filtered off, washed twice with 50 cm 3 of isopropyl 
ether and dried at 40°C under vacuum. 4.7 g of a second crop of white precipitate, 
5 which corresponds to compound I and has a melting point of 216°C, were thus 
obtained. 

22 cm 3 of phosphoryl chloride were added at room temperature and with 
vigorous stirring to a suspension of 23 g of compound I (0.092 mol) in 1.2 litres of 
toluene. The reaction mixture was heated at reflux for 5 hours and then cooled to 0°C. 

10 The precipitate obtained was filtered off, washed twice with 200 cm 3 of heptane and 
dried under a pressure of 40 mm of mercury at 40°C. 1 1 g of yellow precipitate were 
thus obtained and were recrystallized from 30 cm 3 of absolute ethanol, in order to yield 
5 g of yellow powder corresponding to compound J with a melting point of 192°C. 

1.7 cm 3 of 10N sodium hydroxide solution were added at a temperature of 5°C to 

15 a solution of 3.8 g (0.016 mol) of compound J in 20 cm 3 of water. 60 cm 3 of 98% 
concentrated sulphuric acid were added to this solution, taking care that the 
temperature remained between 7 and 10°C. The reaction mixture was subsequently 
heated at 100°C-120°C for 1h 30. After cooling to 0°C, the reaction mixture was 
poured into 200 g of ice and its pH was adjusted to pH 8 using 10N sodium hydroxide 

20 solution, taking care that the temperature did not exceed 10°C. 
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The aqueous phase was subsequently extracted 3 times with 300 cm 3 of ethyl 
acetate. The organic phase was dried over sodium sulphate and concentrated to a 
volume of approximately 30 cm 3 . The yellow precipitate obtained was filtered off, 
washed twice with 50 cm 3 of heptane and dried at 40°C under vacuum. 1 .2 g of yellow 
5 powder, which corresponds to compound K and has a melting point of 11 8°C, were 
thus obtained. 

4N hydrochloric acid was added to a solution of 1 g of compound K (7.3 mmol) in 
20 cm 3 of isopropanol and 20 cm 3 of absolute ethanol until the pH of the solution was 5. 
The reaction mixture was cooled to 5°C and 1 cm 3 of isopentyl nitrite was added 
10 thereto. The temperature of the reaction mixture was brought to 25°C. After stirring for 
1 hour, the reaction mixture was cooled to 0°C and the precipitate was filtered off, 
washed with diisopropyl ether and dried at 30°C under vacuum. 1.2 g of beige solid, 
which corresponds to compound L and has a melting point of 210°C, were thus 
obtained. 

15 0.4 g of 5% by weight palladium-on-charcoal comprising 50% water was added 

to a solution of 1 g (6 mmol) of compound L in 200 cm 3 of methanol. The suspension 
was placed in a hydrogenator under a pressure of 3.5 bar of hydrogen at 30°C for 1 
hour. The contents of the hydrogenator were subsequently removed and filtered. The 
filtrate was run into a solution comprising 200 cm 3 of diisopropyl ether and 10 cm 3 of 5M 

20 ethanolic hydrochloric acid solution. The precipitate formed was filtered off, washed with 
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diisopropyl ether and dried at 40°C under vacuum. 0.9 g of light beige powder, which 
corresponds to compound M and has a melting point of 206°C, was thus obtained and 
was named, with the numbering conventions defined above, 7-amino-3,6- 
dimethylpyrazolo[3,2-c]-1 ,2,4-triazole dihydrochloride. 
The elemental analysis for C 6 H 9 N 5 2HCI H 2 0 was: 
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Calculated 




29.77 


5.41 


28:93 


29.29 


Found 




29.07 


5.19 


28.04 


29.48 
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PREPARATION EXAMPLE C : Synthesis of 1H-7-amino-6-methylpyrazolo[1,5- 
a]imidazole dihydrochloride 




Compound R 



Synthetic scheme 



OCH 2 CH 3 
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5 685 g of hydrazine hydrochloride (10 mol) were added to a solution of 410 g of 

sodium hydroxide in 6 litres of n-propanol at 25°C. After stirring for 1 hour, 452 g of 
potassium carbonate (3.27 mol) were introduced at room temperature, followed by 1 kg 
of chloroacetaldehyde diethyl acetal. The reaction mixture was heated at boiling point 
for 40 hours and then cooled to 5°C. The precipitated salts were filtered off and washed 

10 twice with 200 cm 3 of absolute ethanol. The combined filtrate and ethanolic phase were 
concentrated until a yellow oil was obtained, which oil was distilled under a pressure of 
1 .3 Pa at a temperature of 78-82°C. 446 g of colorless oil, which corresponds to 
compound N, were thus isolated. 

14.8 g (0.1 mol) of compound N, diluted beforehand in 20 cm 3 of n-pentanol, 

15 were added at 25 °C to a solution of 8.2 g (0.1 mol) of 3-aminocrotononitrile in 100 cm 3 
of n-pentanol. The reaction mixture was heated at reflux for 5 hours and then 
concentrated to distil off the n-pentanol under a pressure of 5.3 kPa. The brown oil 
which was obtained was subsequently distilled under a vacuum of 3 Pa at a 
temperature of 1 17-1 19°C, in order to isolate a pale yellow oil. 17.8 g of oil, which 

20 corresponds to compound O, were thus obtained. 

200 cm 3 of 20% aqueous sulphuric acid were added at room temperature to a 
solution of 17 g (0.08 mol) of compound O in 300 cm 3 of absolute ethanol. The reaction 
mixture was subsequently heated at reflux for 3 hours and then cooled to 5°C. The pH 
of the reaction mixture was adjusted to pH 8 using a saturated solution of sodium 
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hydrogencarbonate in water. The sodium sulphate salt was filtered from the reaction 
mixture and the filtrate was concentrated, to remove the ethanol. The aqueous phase 
thus obtained was extracted 3 times with 300 cm 3 of ethyl acetate and then with 300 
cm 3 of an ethyl acetate/methanol mixture in the proportions of 90/10. The combined 
5 organic phases were dried over magnesium sulphate and then concentrated to 

dryness. The orange solid obtained was subsequently triturated in 200 cm 3 of heptane, 
filtered off and washed with 50 cm 3 of heptane, and then dried at 40°C under vacuum. 
9.8 g of orange solid, which corresponds to compound P and has a melting point of 
138°C, were thus obtained. 

10 12N hydrochloric acid was added to a solution of 2 g (0.016 mol) of compound P 

in 10 cm 3 of absolute ethanol at 5°C until the reaction mixture reached a pH of 5-6. 2.2 
cm 3 (0.016 mol) of isoamyl nitrite were then added to this solution at 5°C and the 
temperature of the reaction mixture was gradually increased to approximately 20°C. 
After stirring for 1 hour, the suspension was cooled to 5°C and the precipitate was 

1 5 filtered off, washed twice with 20 cm 3 of heptane and dried at 35°C under vacuum. 1 .4 
g of red-brown solid, which corresponds to compound Q and has a melting point of 
216°C, were thus obtained. 

0.3 g of 5% palladium-on-charcoal comprising 50% water was added to a 
solution of 1 g (6.66 mmol) of compound Q in 150 cm 3 of methanol. The suspension 

20 was placed in a hydrogenator under a pressure of 1 .5 bar at 30°C for 1 h 30. The 
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contents of the hydrogenator were subsequently withdrawn and filtered. The filtrate was 
run into a solution comprising 100 cm 3 of isopropyl alcohol and 10 cm 3 of 5M ethanolic 
hydrochloric acid. The solution was concentrated to a volume corresponding to the 
volume used at beginning of the crystallization of the reduced product The suspension 
was then cooled to ice-cold temperatures, and the precipitate was filtered off, washed 
with ice-cold isopropanol and dried at 40°C under vacuum. 0.55 g of light beige solid, 
which corresponds to compound R and has a decomposition point between 230° and 
250°C, was thus obtained and was named, with the numbering conventions defined 
above, 7-amino-6-methylpyrazolo[1,5-a]imidazole dihydrochloride. 
The elemental analysis for C 6 H 8 N 4 2HCI was: 



% 
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H 



N 



CI 



Calculated 



34.47 



4.82 



26.80 



33.91 



Found 



33.99 



4.84 



25.69 



35.08 
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EXAMPLE 1 OF DYEING IN ALKALINE MEDIUM 
The following dyeing composition was prepared: 

7-amino-3 1 6-dimethylpyrazolo[3,2-c]-1 l 2,4- 
5 triazole dihydrochloride monohydrate 

(compound of formula (I)) 0.672 g 

Resorcin 0.330 g 

Benzyl alcohol 2 g 

Polyethylene glycol with 6 mol of 
10 ethylene oxide 3g 

Ethanol 18 g 

(C 8 -C 10 )alkyl polyglucoside as a 60% 

aqueous solution of active material 

buffered with ammonium citrate, sold under 
15 thenameORAMIXCGHO^by Seppic 6g 

Aqueous ammonia comprising 20% of NH 3 10 g 

Sodium metabisulphite 0.208 g 
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Sequestering agent q.s. 
Demineralized water q.s. for 100 g 

At the time of use, the above dyeing composition was mixed weight for weight 

with an oxidizing composition composed of an aqueous solution comprising 6 * 10~ 3 mol 
5 % of ammonium persulphate. The mixture obtained exhibited a pH of approximately 

9.7 and was applied to locks of natural grey hair containing 90% of white hairs for 30 

minutes. The hair was subsequently rinsed, washed with a standard shampoo and 

dried. 

The hair was dyed in an ash iridescent shade. 
10 EXAMPLES 2 AND 3 OF DYEING IN ALKALINE MEDIUM 



The following dyeing compositions were prepared (contents in grams): 



EXAMPLE 


2 


3 


7-Amino-6-methylpyrazolo[1,5-a]benzimidazole-2HCI 
(Compound of formula (I)) 


1.43 




7-Amino-3,6-dimethylpyrazolo[3,2-c]-1,2,4- 
triazole 2HCI H 2 0 
(Compound of formula (I)) 




1.12 


Common dyeing vehicle No. 1 


C) 


C) 


Demineralized water, q.s. for 


100 g 


100 g 



20 
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0 Common dyeing vehicle No. 1 : 

Benzyl alcohol 3 g 

Polyethylene glycol with 6 mol 

of ethylene oxide 4.5 g 

5 - Ethanol 15 g 

(C 8 -C 10 )alkyl polyglucoside as a 60% 
aqueous solution of active material 
buffered with ammonium citrate, sold under 

thenameORAMIXCG110®bySeppic 9g 
1 0 - Ammoniacal buffer (1 M NH 4 OH/1 M NH 4 CI) 24 g 

These compositions had a pH of approximately 9.5 and were applied to locks of 
natural grey hair containing 90% of white hairs for 30 minutes. 
The coloring developed without any other oxidizing agent than atmospheric oxygen. 
The hair was subsequently rinsed, washed with a standard shampoo and dried. 
1 5 The hair was dyed in a shade which appears in the table below: 



EXAMPLE 


SHADE OBTAINED 


2 


Toned-down iridescent red 


3 


Coppery golden 



54 



ATTORNEY DOCKET NO. 05725.0355-00 



EXAMPLE 4 OF DYEING IN NEUTRAL MEDIUM 

The following dyeing composition was prepared: 

7-Amino-3,6-dimethylpyrazolo[3,2-c]- 

1,2,4-triazole-2HCIH 2 0 

5 (compound of formula (I)) 1.12 g 

Benzyl alcohol 3 g 

Polyethylene glycol with 6 mol of 

ethylene oxide 4.5 g 

Ethanol 1 5 g 

10 - (C 8 -C 10 )alkyl polyglucoside as a 60% 
aqueous solution of active material 
buffered with ammonium citrate, sold under 

the name ORAMIX CG1 1 0® by Seppic 9 g 

Phosphate buffer (1 .5M K 2 HP0 4 /1 M KH 2 P0 4 ) 24 g 

15 - Demineralized water q.s. for 100 g 

This composition had a pH of approximately 7 and was applied to locks of 
natural grey hair containing 90% of white hairs for 30 minutes. 
The coloring developed without any other oxidizing agent than atmospheric oxygen. 
The hair was subsequently rinsed, washed with a standard shampoo and dried. 

55 



ATTORNEY DOCKET NO. 05725.0355-00 



The hair was dyed in a golden coppery shade. 



10 



15 



EXAMPLES 5 AND 6 OF DYEING IN ALKALINE MEDIUM 

The following dyeing compositions were prepared (contents in grams): 



EXAMPLE 


5 


6 


7-Amino-2,6-dimethy!pyrazolo[1 ,5-b]-1 ,2,4-triazoleHCI 
(Compound of formula (I)) 


0.726 


0.726 


2-Methyl-5-aminophenol (coupler) 


0.369 




meta-Aminophenol 




0.327 


Common dyeing vehicle No. 2 


O 


O 


Demineralized water, q.s. for 


100 g 


100 g 



C) Common dyeing vehicle No. 2 : 
Ethanol 

Ammonium acetate 
Sodium metabisulphite as a 35% 
aqueous solution 
Aqueous ammonia comprising 20% of NH 3 

q.s. for pH 10 

At the time of use, the dyeing composition of Example 5 was mixed weight for 
weight with a 20-volume hydrogen peroxide solution (6% by weight) with a pH of 3. The 



30 g 
0.8 g 

1-3 g 
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mixture obtained exhibited a pH of approximately 9.9. 

At the time of use, the dyeing composition of Example 6 was mixed weight for 
weight with an aqueous solution comprising 6 * 10' 3 mol % of ammonium persulphate. 
The mixture obtained exhibited a pH of approximately 9.7. 
5 Each of the mixtures obtained was applied for 30 minutes to locks of natural grey 

hair containing 90% of white hairs. The hair was subsequently rinsed, washed with a 
standard shampoo, rinsed again and then dried. 



The hair was dyed in a shade which appears in the table below: 



EXAMPLE 


SHADE OBTAINED 


5 


Salmon 


6 


Fuchsia 



EXAMPLES 7 TO 12 OF DYEING IN ACIDIC MEDIUM 

The following dyeing compositions were prepared (contents in grams): 
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10 



15 



( ) Common dveinq vehicle No. 3 : 

Ethanol 20 g 

K 2 HP0 4 /KH 2 P0 4 (1.5M/1M) buffer 10 g 

Sodium metabisulphite as a 50% 

aqueous solution 1.3 g 

At the time of use, the dyeing compositions of Examples 7, 8 and 10 to 12 were 
mixed weight for weight with a 20-volume hydrogen peroxide solution (6% by weight). 

At the time of use, the dyeing composition of Example 9 was mixed weight for 
weight with an aqueous solution comprising 6 * 10~ 3 mol % of ammonium persulphate. 

Each of the mixtures obtained was applied for 30 minutes to locks of natural grey 
hair containing 90% of white hairs. The hair was subsequently rinsed, washed with a 
standard shampoo, rinsed again and then dried. 

The hair was dyed in a shade which appears in the table below: 
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EXAMPLE 


Dyeing pH 


Shade obtained 


7 


6.4 ±0.2 


Purple 


8 


6.1 ±0.2 


Pinkish orangey 


9 


3.2 ±0.2 


Purplish ash 


10 


6.2 ± 0.2 


Coppery red 


11 


5.5 ±0.2 


Deep purple 


12 


5.5 ±0.2 


Deep purple 
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